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(54) A pedestrian protection headlamp assembly 

(57) A pedestrian protection headlamp assembly 20 
for a motor vehicle 10 is disclosed which allows a head- 
lamp 24 to yield rearward in a controlled, energy-ab- 
sorbing manner in order to cushion the impact experi- 
enced by a pedestrian struck by the vehicle 10. The 
headlamp assembly comprises the headlamp 24 
mountable to the vehicle to form a front corner of the 
vehicle, a pivot mechanism 30 disposed adjacent an 
outboard end of the headlamp 24 for mounting the head- 
lamp 24 to the vehicle and a damper 36 disposed in- 



board of the pivot mechanism 30. When a pedestrian 
strikes the headlamp, the damper 36 compresses and 
allows controlled rearward movement of the inboard end 
of the headlamp 24 as the headlamp rotates about the 
pivot mechanism 30. A trigger 38 prevents rotation of 
the headlamp about the pivot mechanism 30 when the 
force applied to the headlamp 24 is below a threshold 
value but releases to permit the headlamp 24 to. rotate 
rearward when the force applied exceeds the threshold 
value. 



Fig. 1 
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Description 

[0001] This invention relates to headlamps for auto- 
motive vehicles and, more particularly, to a headlamp 
that absorbs impact forces in orderto lessen the severity 5 
of injury to a pedestrian struck by the vehicle. 
[0002] In recent years, increased importance has 
been placed on ways in which automotive vehicles can 
be designed to minimize the amount of injury suffered 
by a pedestrian when struck by a vehicle. To achieve 
the greatest overall reduction in the probability and se- 
verity of pedestrian injury, all components of the vehicle 
that may contact a pedestrian during an impact must be 
designed to be "pedestrian friendly." 
[0003] For styling, manufacturing and light projection 
reasons, some motor vehicles have headlamps that 
form the front corners of the vehicle and wrap around 
the corners of the vehicle. This allows a single headlamp 
unit to include the main headlamp reflectors, turn sig- 
nals, and other lamps. The headlamps may also be lo- 
cated relatively far forward, with their front surface lo- 
cated only a short distance behind the bumper of the 
vehicle. When headlamps are in this position on the ve- 
hicle, it is important that they be designed with the pe- 
destrian in mind. 

[0004] U.S. Patent No. 4,475,148 teaches a head- 
lamp that pivots about a horizontal axis when it is struck 
in orderto cushion a pedestrian impact This configura- 
tion, however, results in only the upper portion of the 
headlamp being able to move rearward, with any impact 
near the bottom of the headlamp being substantially un- 
cushioned. Also, because the headlamp has a short ver- 
tical dimension, the distance that the upper edge of the 
headlamp is able to move is relatively small, limiting the 
amount of energy that can be dissipated. 
[0005] According to a first aspect of the invention 
there is provided a pedestrian protection headlamp as- 
sembly for a motor vehicle characterised in that the 
headlamp assembly comprises a headlamp having an 
inboard end and an outboard end mountable to the ve- 
hicle to form a part of a front corner of the vehicle, a pivot 
mechanism disposed adjacent the outboard end of the 
headlamp for mounting the headlamp to the vehicle, the 
pivot mechanism defining a generally vertical pivot axis 
about which the headlamp may rotate relative to the ve- 
hicle such that the inboard end of the headlamp moves 
rearward and a damper disposed inboard of the pivot 
mechanism for connecting the headlamp to the vehicle 
and allowing controlled rearward movement of the in- 
board end of the headlamp during rotation of the head- 
lamp about the pivot mechanism in response to a force 
applied to the headlamp. 

[0006] The pivot axis may be inclined rearward from 
the vertical. 

[0007] The pivot axis may be inclined rearward from 
vertical by an angle of between 10 degrees and 30 de- 
grees. 

[0008] The pivot mechanism may be adapted to se- 



cure the headlamp to a grill opening reinforcement. 
[0009] The damper may be located adjacent an in- 
board end of the headlamp. 

[001 0] The headlamp assembly may further comprise 
a trigger preventing rotation of the headlamp about the 
pivot axis when the force applied to the headlamp is be- 
low a threshold value and permitting the headlamp to 
rotate rearward when the force applied reaches or ex- 
ceeds the threshold value. 

[0011] Preferably, the trigger may be disposed adja- 
cent the inboard end of the headlamp and connects the 
headlamp to the vehicle. 

[0012] The trigger may be manually releasable and 
after the trigger is released the pivot mechanism is op- 
erable to allow the headlamp to rotate forward with re- 
spect to the vehicle in order to provide access to a rear 
surface of the headlamp. 

[0.013] The trigger may include a shear pin designed 
to fail when a pre-determined force is applied thereto. 
[0014] The headlamp may be adapted to absorb en- 
ergy by deforming during an impact. 
[0015] According to a second aspect of the invention 
there is provided a motor vehicle having a pedestrian 
protection headlamp assembly in accordance with said 
first aspect of the invention. 

[0016] The invention will now be described by way of 
example with reference to the accompanying drawing 
of which:- 

FIG.1 is a perspective partial view of a headlamp 
assembly according to the invention on a vehicle; 

FIG.2 is a top view of the headlamp assembly in a 
normal operating condition; 

FIG.3 is a top view of the headlamp assembly in a 
compressed condition; and 

FIG.4 is a top view of the headlamp assembly in a 
servicing condition. 

[0017] As seen in FIG. 1 , a front quarter of an auto- 
motive vehicle 1 0 includes a bumper 1 2, a hood or bon- 
net 14, a grill 16, a fender or front wing 18, and a pedes- 
trian protection headlamp assembly 20. A grill opening 
reinforcement 22 is located behind grill 16 and provides 
structural support for the grill and other components. 
[0018] The headlamp assembly 20 is located at the 
outboard comer of the vehicle front quarter and wraps 
around the corner. As best seen in FIG. 2, headlamp 
assembly 20 preferably includes a headlamp 24 having 
a transparent lens 26 enclosing at least one bulb/reflec- 
tor 28 for projecting a light beam. Many bulbs and/or 
reflectors may be contained within the headlamp 26 as 
called for by styling or functional considerations. 
[0019] Headlamp assembly 20 further comprises a 
pivot mechanism 30 disposed adjacent the outboard 
end of headlamp 24 and defining a generally vertical or 
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upwardly extending pivot axis 32 about which the head- 
lamp 24 may pivot with respect to the vehicle, 
[0020] As used herein, the terms "outboard" and "in- 
board" are with respect to the vehicle as a whole and 
refer to relative distance from a longitudinal centreline 5 
of the vehicle and the term generally vertical means in- 
clined at no more than. 45° to the vertical. 
[0021] The pivot mechanism 30 preferably mounts 
the headlamp 24 to grille opening reinforcement 22, . but 
may mount to any vehicle structure adjacent the out- 10 
board end of the headlamp 24. The pivot mechanism 30 
comprises of a rod or pivot pin (not shown) passing 
through the headlamp 24 and supported adjacent its up- 
per and lower ends. It will be appreciated that any other 
appropriate pivot design may be used. 15 
[0022] An energy-absorbing damper 36 is disposed 
between a rear surface of headlamp 24 and extends 
rearward to the vehicle structure. The damper 36 is pref- 
erably located adjacent the inboard end of headlamp 24 
and permits controlled rearward movement of the in- 20 
board end of the headlamp as the headlamp rotates 
about pivot mechanism 30^ 

[0023] The damper 36 may be pneumatic, hydraulic, 
mechanical, or any other appropriate type of device for 
absorbing or dissipating kinetic energy. 25 
[0024] A trigger 38 connects the inboard end of head- 
lamp 24 to grill 16, hood 14, bumper 12, or other adja- 
cent vehicle structure. The trigger 38 holds headlamp 
24 securely to the adjacent vehicle structure so that the 
headlamp 24 is not able to rotate about pivot mechanism 30 
30 until a pre-determined threshold level of force is ex- 
erted on the trigger 38. When the threshold level offeree 
is reached, the trigger 38 releases and permits the in- 
board end of headlamp 24 to move rearward. 
[0025] The trigger 38 comprises of a first ring-like fit- 35 
ting 40 secured to grill 16, a second ring-like' fitting 42 
secured to headlamp 24 so as to be in alignment with 
the first fitting when the headlamp is in the normal op- 
erating condition (see FIG. 2), and a shear pin 44 pass- 
ing through the two fittings. It will be appreciated that 40 
other constructions could be used to form the trigger and 
if required the trigger could be collocated with or inte- 
grated into the damper 36. 

[0026] When a rearward force is applied to the inven- 
tion headlamp assembly 20 by striking a pedestrian, the 45 
trigger 38 releases headlamp 24 and the inboard end of 
the headlamp is forced rearward against the resistance 
provided by damper 36 as. the damper compresses 
thereby absorbing energy. See FIG. 3. 
[0027] The controlled movement caused by damper so 
36 cushions the impact delivered to the pedestrian by 
headlamp 24, thereby reducing the likelihood and/or se- 
verity of injury. 

[0028] The trigger 38 may be a single-use device as 
described above that must be replaced after it has re- 55 
leased headlamp 24, or may be a re-settable device that 
functions multiple times without the need for replace- 
ment. 
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[0029] The generally vertical or upwardly extending 
orientation of pivot axis 32 and its location adjacent the 
outboard end of headlamp 24 yields two main advan- 
tages. 

[0030] First, because the headlamp 24 is relatively 
wide it is able to move rearward a substantial distance 
and so absorb a significant amount of impact energy. 
For a headlamp used on an average sized passenger 
vehicle, a rotation of approximately 6° about pivot axis 
32 corresponds to a rearward movement of approxi- 
mately 45 mm adjacent the inboard end of the headlamp 
24. Second, the headlamp assembly 20 is able to ab- 
sorb an impact that takes place anywhere over the ver- 
tical extent of the headlamp 24. This results in the head- 
lamp assembly 20 providing injury reduction benefits in 
the case of a lower leg impact as well as an upper leg 
impact. 

[0031] For optimum absorption of impact energy, the 
pivot axis 32 should be oriented perpendicular to the di- 
rection of impact by a pedestrian on the headlamp 24. 
Depending upon the vehicle geometry and the stature 
of the pedestrian, the expected direction of pedestrian 
impact may be inclined downwardly from the horizontal. 
With this in mind, it has been found beneficial to move 
the upper end of the pivot axis 32 toward the rear of the 
vehicle so that the axis is tilted to the rear by an angle 
of from approximately 10° to approximately 30°. 
[0032] Trigger 38 may also be released manually and 
damper 36 detached from headlamp 24 so that the 
headlamp 24 can be rotated forward, as shown in FIG. 
4. This forward rotation allows access to the rear surface 
of headlamp 24 so that repairs and/or maintenance can 
be performed. 

[0033] The headlamp 24 may be designed to break, 
yield, flex, crush, and/or deform under the force of a pe- 
destrian impact in order to absorb additional impact en- 
ergy. 

[0034] While a preferred embodiment of the invention 
has been described in detail, those familiar with the art 
to which this invention relates will recognize that various 
alternative designs and embodiments for practicing the 
invention could be constructed without departing from, 
the scope of the invention. 



Claims 

1. A pedestrian protection headlamp assembly (20) 
for a motor vehicle (10) characterised in that the 
headlamp assembly (20) comprises a headlamp 
(24) having an inboard end and an outboard end 
mountable to the vehicle (1 0) to form a part of a front 
corner of the vehicle (10), a pivot mechanism (30) 
disposed adjacent the outboard end of the head- 
lamp (24) for mounting the headlamp (24) to the ve- 
hicle (10), the pivot mechanism (30) defining a gen- 
erally vertical pivot axis (32) about which the head- 
lamp (24) may rotate relative to the vehicle (10) 
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such that the inboard end of the headlamp (24) 
moves rearward and a damper (36) disposed in- 
board of the pivot mechanism (30) for connecting 
the headlamp (24) to the vehicle (10) and allowing 
controlled rearward movement of the inboard end 
of the headlamp (24) during rotation of the head- 
lamp (24) about the pivot mechanism (30) in re- 
sponse to a force applied to the headlamp (24). . 



2. A headlamp assembly as claimed in claim 1 wherein 
the pivot axis (32) is inclined rearward from the ver- 
tical. 
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3. A headlamp assembly as claimed in claim 2 wherein 
the pivot axis (32) is inclined rearward from vertical 
by an angle of between 10 degrees and 30 degrees. 
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4. A headlamp assembly as claimed in any of claims 
1 to 3 wherein the pivot mechanism (30) is adapted 
to secure the headlamp (24) to a grill opening rein- 20 
forcement (22). 



5. A headlamp assembly as claimed in any of claims 
1 to 4 wherein the damper (36) is located adjacent 
an inboard end of the headlamp (24). 
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6. A headlamp assembly as claimed in any of claims 
1 to 5 further comprising a trigger (38) preventing 
rotation of the headlamp (24) about the pivot axis 
(32) when the force applied to the headlamp (24) is so 
below a threshold value and permitting the head- 
lamp (24) to rotate rearward when the force applied 
reaches or exceeds the threshold value. 

7. A headlamp assembly as claimed in claim 6 wherein 35 
the trigger (38) is disposed adjacent the inboard end 

of the headlamp (24) and connects the headlamp 
(24) to the vehicle (10). 

8. A headlamp assembly as claimed in claim 6 or in *o 
claim 7 wherein the trigger (38) is manually releas- 
able and after the trigger (38) is released the pivot 
mechanism (30) is operable to allow the headlamp 
(24) to rotate forward with respect to the vehicle (10) 

in order to provide access to a rear surface of the 45 
headlamp (24). 



9. A headlamp assembly as claimed in any of claims 
1 to 8 wherein the headlamp (24) is adapted to ab- 
sorb energy by deforming during an impact. 
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1 0. A motor vehicle (1 0) characterised in that the mo- 
tor vehicle (10) has a pedestrian protection head- 
lamp assembly (20) as claimed in any of claims 1 
to 9. 
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